The aim of this study was to describe age-related prostate cancer (PCa) characteristics in men after radical prostatectomy (RP). Material and methods There were 2,373 men who underwent RP for clinically localized PCa between 2002 and 2017 and had complete data that were included into the study. Among them, 315 (13.3%) men aged ≤55 years (GR-1), 1,098 (46.3%) men aged between 56 to 65 years (GR-2) and 960 (40.4%) men aged older than 65 years (GR-3) were identified. All preoperative and pathological parameters were compared between all three groups and between each group separately. High-risk prostate cancer (HRPCa) cases were analyzed separately. Regression analysis was used to evaluate the impact of age on cancer aggressiveness. Results Clinical stage (cT), biopsy Gleason score and D'Amico risk groups were different comparing agerelated study groups (all p <0.01), respectively. Preoperatively cT1 and Gleason 6 were in the highest rate for GR-1 in comparison with GR-3: 35.9 vs. 27.1%, p = 0.003 and 65.1% vs. 56.7%, p = 0.008, respectively. Analyzing pathological parameters, only Gleason 9-10 was different between GR-1 and GR-3-3.8 vs. 7.6%, p = 0.02. There were 921 (38.8%) HRPCa cases identified. Age was a significant predictor for HRPCa (p = 0.019) in the regression analysis. The oldest men (GR-3) had up to 1.5 fold increased risk for HRPCa detection in comparison with the youngest one (p = 0.008, HR1.44. 95% CI 1.098-1.87). Conclusions Younger, ≤55-year-old men, are more likely to present with less aggressive clinical and pathological PCa features in comparison with the older ones. Increasing age has a significant influence on HRPCa detection after RP. different autopsy series -from 2.6% in the Greek series [3] to a much higher 27% prevalence in Hungary [4] and up to 34% in USA [5] . Altogether, the study shows that about 20-30% of 40-50-year-old men would harbor a PCa [6] . The increase of PCa diagnosis at young age raises a number of important questions about its aggressiveness, biology and treatment modalities. A 60-year-old patient with a low risk and Gleason score 6 PCa is a suitable candidate for active surveillance. However, a similar scenario in men aged 45-55 might prompt immediate intervention
INTRODUCTION
Prostate cancer (PCa) is a disease of the elderly with 80% of men diagnosed at the age ≥65 [1] . However, PCa diagnosis is not uncommon in younger men, and the proportion of patients with PCa aged <50 years has increased from 1% in the 1970s to 5% in the prostate-specific antigen (PSA) era [2] . Different autopsy studies show high rates of latent PCa in the fourth and fifth decades of age. The prevalence of latent PCa in younger men varies markedly among RP. Pathological parameters (pathological stage (pT2 vs. pT3a vs. pT3b), Gleason score, surgical margin status, lymph nodes status, number of positive and removed lymph nodes) were collected after surgery. Pathological stage was assessed using the 2002 TNM system, and tumor grading was classified using the Gleason grading system (2001) (2002) (2003) (2004) (2005) and the revised 2005 Gleason grading system afterwards [14] . The high-risk PCa (HRPCa) cases according to high risk factors (HRF) -PSA >20 ng/ml, Gleason score 8-10 and pT3a-b -were identified [15] . HRPCa cohort was divided according to the number of HRF (one of three, two of three and all three) into 3 groups. Clinical and pathological data were compared among the three study groups. The Chi-square test for nominal variables and the Mann-Whitney test for continuous variables were used to compare baseline clinical and pathological characteristics. The 2-sided Fisher's exact test was used to compare values between two groups: GR1 vs. GR2, GR1 vs. GR3 and GR2 vs. GR3. Logistic regression analysis was done to identify the risk of age groups on high-risk PCa detection. The universities ethical committee approved prospective collection of the data, and all patients signed a consent form provided before RP.
RESULTS
The number of men aged ≤55 years treated with RP at our center increased from 5.9% in 2002 to 21.6% in 2016. On the other hand, reduction of the number of surgical treatment in the oldest counterparts in the majority of cases because of the opinion that PCa detected at young age might behave more aggressively [7] and because young men are more likely to undergo radical prostatectomy (RP) [8] . Data about young age men with PCa treatment outcomes are controversial. According to the pre-PSA era studies, younger men are likely to have a more aggressive disease and carry a worse prognosis [9, 10] . However, more recent studies suggest higher rates of indolent PCa with more favorable outcomes in young men after RP compared to their older counterparts [11, 12, 13] . If this is the case, we can propose that for the select group of young men, RP is an overtreatment. The aim of the present study was to identify aggressiveness of PCa in men according to their age of RP.
MATERIAL AND METHODS
Between 2002 and 2017, 2,437 men were treated with RP for clinically localized PCa at a single university hospital center. Sixty-four men with incomplete clinical or pathological data or who underwent neoadjuvant treatment were excluded from the study. (Table 1 and Table 2 ). The comparison of parameters group by group has revealed that GR-3 has a different PSA ≤10 ng/ml and 10.1-20 ng/ml rates in comparison with GR-2 -p = 0.035 and p = 0.005, respectively ( Figure 1A ). The youngest men (GR-1) were more likely to present with a low clinical stage: the rate of cT3 was different in comparison with GR-2 (8.9 vs. 14.0%, p = 0.01) and with GR-3 (8.9 vs. 15.0%, p = 0.006, Figure 1B ). The rate of Gleason score 6 at biopsy was higher in GR-1 in comparison with GR-2 (65.1 vs. 57.6%, p = 0.02) and with GR-3 (65.1 vs. 56.7%, p = 0.008, Figure 1C ). The youngest men have the lowest rate of biopsy Gleason scores 8 and 9-10, which associates with cancer aggressiveness, in comparison with GR-2 and with GR-3: 3.8 vs. 5.1%, p = 0.45 and 3.8 vs. 8.9%, p = 0.003, respectively. Pathological stages (pT2 vs. pT3a vs. pT3b) were not different among each study group ( Figure 2A ). Despite that, a tendency that locally advanced cancer (pT3) was more common in GR-3 in comparison with GR-1 has been detected: 37.1 vs. 31.4%, p = 0.078. No differences among age groups and pathological Gleason scores were estimated ( Figure 2B ), except that Gleason 9-10 comparing GR-1 with GR-3 (p = 0.02). The difference between these groups becomes more evident when Gleason 8 and 9-10 are analyzed together -7.9 vs. 13.6%, p = 0.007, respectively. Among all study men, the HRPCa was detected 
Data presented as median (quartiles) or number (%), GS -Gleason Score, * # -p<0.05, HRPCa -high-risk prostate cancer, PLND -pelvic lymph node dissection, LN -lymph nodes of localizations of malignancy. Although a few studies have demonstrated an association of young age and high stage of PCa with worse prognosis [9, 10] , data from recent studies have shown that earlier diagnosis of PCa in young men is associated with a low grade and stage disease or even with superior outcome [11, 12, 13] . This suggests that the data regarding pathological findings after RP in young men are still controversial and the link between the patient's age and the aggressiveness of PCa has not been well investigated so far. We should agree that the aggressiveness of cancer plays a crucial role in choosing treatment modality. 
DISCUSSION
Age at the detection of cancer is a well-recognized prognostic factor in patients with the majority Figure 1C . [12] . Our recent study showed that 5-and 8-year BFSR was 77.9% and 72.4%, respectively, for young men, but the difference compared to men aged >55 years was not significant (p = 0.57) [17] . Having looked at the data of all publications mentioned above, we would like to emphasize that younger men are not at the increased risk for early biochemical recurrence. An important finding of the present study that should be mentioned when discussing the aggressiveness of PCa is the increased positive lymph nodes rate in the youngest male group. Despite the fact that significant differences comparing every study group to each other was not reached (15.9 vs. 10%, p = 0.16 and 15.9, 6% vs. 9.9%, p = 0.08), it raises some additional questions about real aggressiveness of PCa at a young age. We cannot explain it by the possible selection bias for pelvic lymph node dissection because lymphonodectomy rate for younger men was the lowest (26 vs. 29.3 vs. 39.1%) in comparison with other groups. Also, the median number of lymph nodes removed was similar among GR-1, GR-2 and GR3 (7 vs. 7 vs. 6), respectively. The rates of postoperative Gleason 9-10 and invasion to seminal vesicles gressive clinical characteristics, but were more likely to undergo RP. Selection bias for radical treatment of younger men can be seen from the present study data. Younger men before RP had the highest rate of cT1 and the lowest rate cT3 disease in comparison with the oldest counterparts -35.9 vs. 27.1%, p = 0.003 and 8.9 vs. 15.0%, p = 0.006, respectively. Additionally, biopsy Gleason score 6 and 3+4, which are directly associated with low PCa aggressiveness, were present in GR-1 with statistically significant differences in comparison with GR-3 (92.7 vs. 86.8%, p = 0.007). Finally, in the youngest male group HRPCa (according to the preoperative D'Amico criteria) was detected at a significantly lower rate in comparison with GR-2 (12.7 vs. 18.9%, p = 0.02) and GR-3 (12.7 vs. 22.8%, p = 0.003), respectively. All these findings allow us to assume that the preconception about the aggressiveness of cancer at a young age plays a significant role in making a surgical treatment decision. Do pathological data and outcomes after radical treatment support this paradigm? Becker et al. presented data of more than 13 thousand men who underwent RP at a single center [13] . The authors compared men aged <50 and ≥50 years and detected a significant difference in the pathological grade and stage between the groups, showing favorable results in the younger patients. Similar data have also been published in other studies [11, 12] . Twiss et al. demonstrated opposite results in their analysis of 790 men after RP. These authors did not detect difference in preoperative and pathologic predictors of organ-confined disease and biochemical recurrence (BCR) between men aged <50 years and older [16] . On the other hand, these authors did not also confirm that PCa at a younger age is more aggressive. Our previously published data showed that younger men had similar pathological findings and the same risk for PSA relapse in comparison with the oldest male cohorts [17] . More detailed and extended present study data have shown that the proportion between locally advanced (37.1 vs.31.4%, p= 0.08) and high-grade (Gleason score ≥8-13.6% vs. 7.9%, p = 0.007) disease was different when comparing the 
Comparison of Gleason Score (GL) rates (%) between study groups (• -p =0.001, * -p = 0.02, # -p = 0.008).

Figure 2B. Comparison of pathological Gleason Score (GL) rates (%) between study groups (* -p = 0.019).
CONCLUSIONS
The present analysis of a large, single center's cohort of men after RP indicates that younger, up to 55-year-old men, are more likely to present with less aggressive clinical and PCa features in comparison with the older ones. Increasing age has a significant influence on HRPCa detection after RP because of clinically localized PCa.
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(stage pT3b), which are direct positive lymph nodes risk predictors, were the lowest in the youngest male group (Figures 2A and 2B ). All aforementioned clinical data do not show higher risk for cancer metastasis in lymph nodes. Moreover, the age at logistic regression analysis was not founded as a significant predictor for positive lymph nodes (data not shown).
One possible explanation could be higher HRPCa with all three HRF (PSA >ng/mL, pT3 and Gleason score 8-10) rate ( Figure 2C ), but it hardly provides an entirely convincing answer. The key for better understanding of such cancer behavior lies in biological studies.
In their review of young-age prostate cancer, Hussein et al. noticed that young-age PCa has several biological and genetic features that are distinct from the elderly-onset cancer, but in the majority of cases young men tend to have a low grade and stage disease. On the other hand, the authors note that early-onset PCa could represent a subset of young-age and familial PCa with a more aggressive disease and a higher prostate-cancer-specific death rate [6] . Biological difference of PCa between younger and older men was very recently presented by Jedroszka et al. [18] . Epithelial-to-mesenchymal transition (EMT) is a basic mechanism that plays a central role in the development, tissue regeneration, architecture and remodeling in physiology, as well as, pathological migratory properties of cancer cells. The authors examined the significance of EMT and signaling via androgen receptors and estrogen receptors status in the prostate according to the patient's age and
